INTRODUCTION {#s1}
============

Epstein-Barr virus (EBV) is the primary causative agent of infectious mononucleosis, an illness frequently seen in adolescents and young adults. Infectious mononucleosis is initially characterized by headache, malaise, and low-grade fever before the development of tonsillitis and/or pharyngitis, cervical lymphadenopathy and tenderness, and moderate to high fever.^[@R1]--[@R4]^ Affected individuals frequently experience severe fatigue, nausea, vomiting, and anorexia---perhaps reflecting the mild hepatitis observed in roughly 90% of those infected.

Infrequently, patients can present with liver injury characterized by acute cholestatic hepatitis.^[@R5]--[@R10]^ Early investigation for the virus in individuals with fever and abnormal liver function tests (LFTs) and exclusion of extrahepatic biliary obstruction through imaging can establish the diagnosis, thus avoiding the need for expensive or invasive procedures such as liver biopsy.^[@R5],[@R7]^ The mainstay of treatment is supportive care. We report a unique case of acute liver injury due to a severe EBV infection.

CASE REPORT {#s2}
===========

A 25-year-old healthy white man was transferred from a community hospital to a tertiary care liver transplant center because of concern for acute liver failure. He had experienced dry mouth, fatigue, and dark urine for 6 days. He denied experiencing any additional symptoms recently. Of note, he worked in a police academy and regularly participated in rigorous physical training. He used multiple over-the-counter bodybuilding supplements, including clomiphene, creatine, and various testosterone-boosting dietary supplements. In addition, he would ingest 1,600--2,400 mg of ibuprofen in a day, roughly 12 days per month for general soreness from his workouts.

Initial LFTs showed aspartate aminotransferase 360 U/L, alanine aminotransferase 628 U/L, total bilirubin 6.0 mg/dL, direct bilirubin 4.2 mg/dL, alkaline phosphatase 342 U/L, and international normalized ratio 1.4 (Figure [1](#F1){ref-type="fig"}). The complete blood count showed white blood cell 13.4 × 10^3^/uL and 72% lymphocytes. The serum electrolytes were within normal limits. The creatine kinase level was 182 U/L. He was admitted, and the supplements were discontinued. However, his LFTs continued to increase. He was then transferred for acute liver injury that, at the time, was suspected to be secondary to drug-induced liver injury (DILI).

![Total and direct bilirubin levels during the course of Epstein-Barr virus infection.](ac9-7-e00325-g001){#F1}

On further questioning, the patient reported that he drank no more than 2--3 cans of beer on weekends. Apart from his bodybuilding supplements, he denied taking any medications, complementary and alternative therapies, or herbal supplements. He denied any drug allergies. He denied a history of intravenous (IV) drug use, smoking, acquiring tattoos or piercings, receiving transfusions of blood or blood products, sexual promiscuity, sexually transmitted infections or rashes, occupational exposure to toxins, or previous liver diseases, or viral hepatitis. He denied any family history of liver disease.

The patient had intermittent low-grade fevers and was hemodynamically stable. The physical examination was remarkable for icteric sclera, generalized jaundice, a palpable liver edge, and a palpable spleen edge 5 cm below the left costal margin. He was alert and oriented 3 times with no asterixis noted. An abdominal ultrasound revealed hepatomegaly and splenomegaly.

The patient was started on IV N-acetylcysteine (NAC). Workup for chronic liver diseases was significant for a positive EBV polymerase chain reaction (PCR) with 52,000 copies/mL. He underwent an interventional radiology-guided liver biopsy, which showed a portal and lobular inflammatory infiltrate and lymphocytes within the sinusoids (Figure [2](#F2){ref-type="fig"}). Strongly positive titers for EBV IgM were noted as well.

![Histopathologic images of the patient\'s acute liver injury from liver biopsy showing (A) there is severe acute hepatitis, consistent with an Epstein-Barr virus-driven hepatitis. There is a marked mixed portal and lobular inflammatory infiltrate showing numerous inflammatory cells in the hepatic sinusoids. Marked cholestasis is present, and apoptotic hepatocytes are present (hematoxylin & eosin stain 200×). (B) Highlighted scattered nuclear staining in the lymphocytes, which is compatible with Epstein-Barr virus infection (hematoxylin & eosin stain 400×).](ac9-7-e00325-g002){#F2}

During the hospital course, the patient\'s hemoglobin decreased to 6.0 g/dL with an unknown baseline. There were no signs of overt bleeding. Laboratory evaluation showed a peripheral blood smear with multiple nucleated red blood cells (RBCs), marked RBC agglutination, and microspherocytes, as well as total bilirubin 9.1 mg/dL, indirect bilirubin 5 mg/dL, lactate dehydrogenase 900 U/L, reticulocyte count 2.8%, and haptoglobin 18 mg/dL (Figure [1](#F1){ref-type="fig"}). The direct antiglobulin test or the Coombs test was positive for the complement component C3b.

The patient received 3 units of packed RBCs. His hemoglobin did not improve with the first 2 units. However, the last unit was warmed before transfusion, and there was adequate improvement in the hemoglobin. Testing for cold agglutinins in the blood later came back positive with an elevated titer of 1:512.

The clinical presentation was consistent with EBV-driven acute liver injury with possible predisposition to liver injury from taking potentially hepatotoxic bodybuilding supplements, along with a hemolytic anemia caused by cold agglutinin disease secondary to EBV infection. A triple-phase abdominal computed tomography scan was performed in anticipation of possible evaluation for liver transplantation (Figure [3](#F3){ref-type="fig"}). He received IV NAC for 5 days, and his liver enzymes improved. The patient was discharged home in improved and stable condition.

![Abdominal computed tomography showing hepatomegaly and splenomegaly with good hepatic vascular anatomy.](ac9-7-e00325-g003){#F3}

DISCUSSION {#s3}
==========

Infrequently, individuals with primary EBV infection can present with an acute cholestatic hepatitis. Although the diagnosis is suggested by antibody testing, EBV PCR is a noninvasive laboratory test that helps in identifying primary EBV infection, especially in cases where the clinical presentation is atypical. In addition, in early stages of EBV infection, PCR is more sensitive than serological testing.^[@R11]^ The incidence of clinically significant hemolysis in EBV infection is low, and most such cases are associated with cold agglutinins.^[@R12],[@R13]^ In this case, the cholestatic presentation was, in part, because of such hemolysis.

In this case, the findings on pathology pointed toward severe acute hepatitis and marked cholestasis patterns, secondary to EBV. In addition, a portion of the liver biopsy was stained for EBV and was compatible with EBV infection. Conversely, a liver biopsy in cases of DILI can show a variety of histological findings. Further complicating matters was the patient\'s use of multiple suspect agents, some of which are new and do not yet have clearly defined patterns of hepatotoxicity. We believe that the mechanism of liver injury was related more so to EBV infection, but that it was likely multifactorial with the patient\'s use of potentially hepatotoxic bodybuilding supplements contributing to the liver injury. Thus, IV NAC was given. Although current available evidence is limited regarding the role of NAC in nonacetaminophen DILI, it is frequently given for this purpose at our hospital. Additional clinical testing should be performed to exclude non-DILI etiologies suggested by liver biopsy.^[@R14]^
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